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The Office Action mailed 



amendment has been made in cons } ! tic i ;e ther4o 



Claims 2-3, 5-11,13-17, IS 1 5. 
4, 12, 18, and 26 were canceled pK||lp\)|5|y. CI 
matter has been added. Claims 2-3 



The objection to Claims 19 
antecedent basis for Claims 19 and 
objection to Claims 19 and 20 be v 

The rqection of Claims 2-3 
respectfiiUy traversed. Claims 15 
statutory subject matter. 

Claims 16, 17,21-25,27-2 
independent Claim 15. When the 
considered in combination with tb 
17, 21-25, 27-28, 30, 34, and 35 ai 

Claims 2, 3,5-11,13, 14, l]| 
independent Claim 3 1 . When the 
considered in combination with tbi 
5-11, 13, 14, 19, 20, 29, 32, and 3 

For the reasons set forth ab 
rejection of Claims 2-3, 5-7, 15-17 



I respectfi 



t3Q 



14, and 
t|ti ons of 
t tions b: 
|ii|fted to\\f spH 



29, 32, 
it| tj bns of 2 
t tions € 
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Uy reviewed and the foregoing 

in this application. Claims 1, 
e been amended. No new 
stand rejected. 

3aim 33 provides proper 
^spectfUlly request that the 

and 34 under 35 U.S.C. §101 is 
are submitted to be directed to 

Jy or indirectly, from 
25,27-28, 30,34, and 35 are 
icants submit that Claims 16, 
ject matter. 

irectly or indirectly, from 
19,20. 29, 32, and 33 are 
icants submit that Claims 2, 3, 
mbject matter. 

[uest that the Section 101 
withdrawn. 
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The rejection of Claims 2-3 
unpatentable over Smith (U.S. Pat 
is respectfully traversed. 

Smith describes a computal 
21). In step (1 0), the processor rea 
logarithm of an argument x to be e 
reads from some memoty region 
be computed (column 6, lines 23-2 
infini ty, or Not a Number (NaN) (< 
particular numeric value or not, it 
a real number (column 6, lines 27- 
such that if x represents a norma! 
lines 30-32). If x does not represi 
can be used in arithmetic opcratioi 
and performance by not having to 
The early generation of a valid y p: 
all cases normally encountered (co 
denonnalized numeric argument ii 
the bit representation of the argum 
predetermined quantity a (column 
predetermined quantity a is to be 
determines whether the logarithm 
does, it returns a close approximal 
log(a>l-log(l+(ay-l)) and log(x> 
of one way in which this can be p 
If the logarithm of the argument 



517, 



ft ) 1 



i rail tnent : 



IT tt ; 6, lin 
>: 'may i 
5 [ep (3d) jty 



ni amcal 



u t 3ted 



lite 9 



initially 
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U.S-C. § 103 as being 
son (U.S. Pat. No. 5,629,780) 

cessor (column 6, lines 20- 
kn instruction which causes the 
), In step (20), the processor 
to some numerical base is to 
qs^t a paiticular numeric value, 
the argument represents a 
which can be represented by 
aber y from the argument x 
2V with l<y<2 (colunm 6, 
sents a numeric value which 
ns, which can enhance speed 
tions (colimm 6, lines 32-37). 



tnputing the logarithm in almost 
ibdc tional processing reqmred for a 



D, lines 38-40). Step (40) uses 
ailtfcsis for reading from memory a 
( \ ay of determining which 
imn 6, Hues 44-46). Step (50) 
(column 6, lines 47-48). If it 
y evaluating log(y)=- 

6, lines 48-50). The details 
IG. 3 (column 6, Unes 50-52). 
:h provides further inforaiation 
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is perfonned in step (70) (column 
infonnation in one environment is 

Watson describes a method 
Discrete Cosine Transform (DCT) 
into the following steps: color 
matrices (35), qxiantization matrix 
5, line 67 - column 6, line 4). Afli 
iterative process of estimating the 
processing segments (56, 58, 60, 6! 
optimizer transforms each block o 
bisection method is then used to in 
method, a range is estabhshed for 
(column 10, lines 28-30), A perci 
(column 10, lines 30-32). If Pu,v,« 
reset to the midrpoint (column 10, 

Claim 15 recites a compui 
representations of particular n\mibi 
mantissa region between 1 and 2 
of each of the N equally spaced su 
that, within each sub-region, a firsi 
preselected degree of accuracy for| 
binary floating point representatio] 
point representation of a particul 
polynomial in to, wherein log(x) ii 
generate an image by using the co: 



ptrforaii: 
i^t sict). I 
|31),d 
^er(36 



^ alculalifdhm a£ 



Ind 66} (it 



uij^age m 



A| kiually 
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ly of returning this further 
G. 4 (column 6, lines 54-56). 

ale image compression using a 
orage mode (16) is segmented 
block (33). DCT (34), initial 
nd entropy code (40) (cotamn 
ik (70) has been determined^ an 
6) begins and includes 
8-11). The quanti^ation matrbc 
35) into segments (56). A 
matrices. In the bisection 
bounds, typically 1 to 255 
ated at midpoint of the range 
eter, then the lower bound is 

y in which binary floating point 
configured to "partition a 
; precompute centerpoints (2,- 
erein iVis sufficiently large so 
tes log(yw) to within a 
here m is a mantissa of a 
o{\og{x) for a binary floating 
ry utilizing the first degree 
n Qi and the mantissa; and 
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Neither Smith nor Watson, 
computing device comprising a m 
particular nximbers ate stored, the 
1 and 2 into N equally spaced sub-] 
spaced sub-regions, where i=0. 
region, a first degree polynomial i 
accuracy for any m within the sub- 
representation of a number, compul 
of a particular number x stored in J | 
wherein \ogix) is a fimction of a di 
using the computed value of log(y 

Moreover, neither Smith m 
suggest a computing device confi 
representation of a particular numl 
polynomial in m, wherein log(x) 
Smith describes ihat a close ^pro: 
log{a)+Iog(l+(ay-l)) and that log(j 
method is used to increment or di 
establishing a range for qu,v.5 betwi 
error matrix p^y^e is then evaluatei 
Claim 1 is submitted to be patent 

Claims 16, 17, and 21 dep 
the rwitations of Claims 16, 17, 
Claim 15, Applicants submit that 
Smith in view of Watson. 



s^dbrcd albneior in 
n whic^.bi 



)eing c 



preccmpnte 
lerein iifispu: 
CO iputes 



I mory utiliiing 



dnt ;ent Claun 
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on, describe or suggest a 
oint representations of 
tion a mantissa region between 
iftts ai of each of the N equally 
rge so that, within each sub- 
preselected degree of 
>f a binary floating point 
r floating point representation 
legree polynomial in m, 
ssa, and generate an image by 

in combination, describe or 
x) for a binary floating point 
zing the first degree 
&n ^z, and the mantissa. Rather, 
iljained by evaluating log(y)=^ 
describes that a bisection 
usection method includes 
llfpically 1 to 255, a perceptual 
Le reasons set forth above, 
on. 

independent Claim 15- When 
ation with the r^itations of 
1 likewise are patentable over 
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Claim 31 recites a method 
function including the steps of 
spaced sub-regions; precomputing 
where 1 = 0,.. .,7^-1; selecting N 
polynomial in m computes log(m 
the sub-region, where w is a bin 
number, computing a value of log 
number x stored in a memory of 
wherein log(x) is a fimction of a di 
by using the computed value of lo; 

Neither Smith nor Watson, 
method for computing an approx 
partitiojung a mantissa region bei 
precomputing centerpoints of 
/«0„-.,A^-l» selecting N suffic 
polynomial in m computes log(wj 
the sub-region, where m is a b 
number; computing a value of loj 
number x stored in a memory of 
wherein log{x) is a function of a 
by using the computed value of lo 

Moreover, neither Smith n 
suggest a method including comp 1 
representation of a particular num 
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of a natural logarithm 
een 1 and 2 into N equally 
N equally spaced sub-regions, 

ch sub-region, a first degree 
of accuracy for any m within 
point representation of a 
eprcsentation of a particular 
first degree polynomial in m , 
a; and generating an image 

tion, describe or suggest a 
ction including the steps of 
aced sub-regions, 
b-regions, where 
-region, a first degree 
t of accuracy for any m within 
point representation of a 
representation of a particular 
e first degree polynomial in m , 
Ltissa; and generating an image 



r in combination, describe or 
3|nary floating point 
computing device utilizing the 
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first degree polynomial in m , wherein log(jc) is a function of a distance between o/ and the 
mantissa. Rather, Smith describes that a close approximation to the logarithm is obtamed by 
evaluating log(y)=-log(a)+log(l-Kay-l)) and that log(x)=klog(2)+log(y), and Watson describes 
that a bisection method is used to increment or decrement a matrix, wherein the bisection method 
includes establishing a range for qu.v.» between lower and upper bounds, typicaUy 1 to 255, a 
perceptual error matrix pu.y.# is then evaluated at midpbint of the range. For the reasons set forth 
above. Claim 31 is submitted to be patentable over Smith in view of Watson. 



I 



Claims 2, 3, and 7 depend, directly or indirecUy, from independent Claim 31. When the 
recitations of Claims 2, 3, and 7 are consildered in combination with the recitations of Claim 31, 
Applicants submit that dependent aaiTns'2, 3, and 7 likewise are patentable over Smith in view 
ofWatson. 

Applicants respectfiiUy submit AaX the Section 103 rejection of the presently pending 
claims is rot a proper rejection. Obviousness cannot be estabUshed by merely suggesting that it 
would have been obvious to one of ordinary skill ih the art to modify Smith according to the 
teachings of the Watson. More specifically, as is well established, obviousness cannot be 
established by combining the teachings of the cited art to produce the claimed invention, absent 
some teaching, suggestion, or incentive supporting the combination. Rather, the present Section 
103 rejection appears to be based on a combination of teachings selected from several patents in 
an attempt to arrive at the claimed invention. Specifically, Smith is cited for its teaching that a 
close approximation to the logarithm is obtained by evaluating log(y)«-log(a)+log(l+(ay-l)) and 
that log(x)=klog{2)+log(y). and Watson is cited for its teaching that a bisection method is used to 
increment or decrement a matrix, wherein the bisection method includes establisWng a range for 
qu.v.5 between lower and upper bounds, typically 1 to '255, a percepmal error matrix pu,«^ is then 
evaluated at midpoint of the range. Sinte there is iio teaching or suggestion in the cited art for 
the claimed combination, the Section 103 rejection appears to be based on a hindsight 
reconstruction in which isolated disclosures have "been picked and chosen in an attempt to 

I * 

I 17 
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deprecate the present invention. Of course, such a 
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reason alone. Applicants respectfully request th^ the 
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colnbinatioii is impermissible, and for this 
S4;tion 103 rejection be withdrawn- 



Inter 1993). 



disclos jcre, in the 



As the Federal Circuit has recognized, obviousnlss is not 
combining references having different individual elemefts of pe4i 
LevengQOd. 28 U.S.P.Q.2d 1300 (Bd. Pat: App. & 
must be some suggestion, outside of Applicants* 
references, and a reasonable expectation of success mus 
based on Applicant's disclosure. In re Vaeck. 20 U-S;P|Q.2d 14:^6 
present case, neither a suggestion nor motivation to 
reasonable expectation of success has been shown 



5, m 
: be both 
i.2d 
I conlbine the 



For the reasons set forth above. Applicants resp ctfiilly request that the Section 103 
rejections of Claims 2-3, 7, 15-17, 21, and 31 be withdi kwn. 



The rejection of Claims 8-9, 22-23, and 29- 

I I 

unpatentable over Smith in view of Wallscblaeger (U 
traversed. , * 



Smith is described above. Wallscihlaegcr 
apparatus with improved image quality in comparison 
50-53). For systems using a spiral scan, interpolation i gorithm^ 
generate new data, by interpolation, corresponding to a|planar 
the actual image reconstruction (column ;1, lines 29-53 
on the spiral data in the form of attenuatibn values 
values are scaled line integrals or scaled logarithms of 
39). 
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established merely by 
ding claims. Ex parte 
UpeV 2143.0L Rather, there 

prior art to combine such 
found in the prior art, and not 

(FeiCir. 1991), lathe 
prior art disclosures, nor any 



SOufcder 35 ijJ.S.C. § 103 as being 

Pat. No] 5^45,381) is respectfiiUy 



descrftes a spijal scan computer tomography 
3 convenjtional systems (column 1, lines 
have been developed which 
slSce from the spkal data before 
Interpellation algorithms are then used 
(collimn 1, li les 36-38). The attenuation 

he relative intensities (columix 1, lines 38- 
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Claims 22, 23, and 30 depend, directly or, indirec :ly, from 
recites a computing device comprising a memory in whi Ji binaT> 
of paiticular numbers are stored, the device being confif iired to ' 
between 1 and 2 into 7/ equally spaced sul>-regions; pre* ompute 
equally spaced sub-regions, where i=0,.,,,N'h wherein i f is 
sub-region, a first degree polynomial in m computes log m) to 
accuracy for any m within the sub-region,: where; m is a i lantissa 
representation of a number; compute a value of\pg(x),f( r abinar/ 
of a particular number x stored in said memory utilizing 
wherein log(x) is a ftmction of a distance b^een a/ an< 

* i , 

using the computed value of log(i)" [ ! 



partition i 



:enterpoints 



Neither Smith nor Wallschlaeger, consid^ered al« ne or in 
a computing device comprising a memory in which]bin ry 
particular numbers are stored, the device being ^onfi^ ed to 
1 and 2 into N equally spaced sub-regions, precompute 
spaced sub-iegions, where z=a-.A^-l, wherein iV'isI sufficiently 
region, a first degree polynomial in m computes! log(/n) to withir 
accuracy for any m within the sub-region', viiere m is:a nantissa 
rq)resentation of a number, compute a value of iog(x) i )r a 
of a particular number ;c stored in said memory utiliziiij the first 
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independent Claim 15 winch 
floating point repnesentatiotis 
'bartition a mantissa region 
c enteipoints Oi of each of the N 
sufBc;iently large so that, within each 
within a preselected degree of 
3f a binary floating point 

floating point representation 
icgree polynomial in m, 

and generate an image by 



the first 
the 



mantissa; i 



wherein log(x) is a function of a distance between d/ an 1 the mantissa, 
using the computed value of log(;c). | i 



Moreover, neither Smith nor Wallschlaeger! considered 
or suggest a computing device configured to compute 
representation of a particular number stored in said' 
polynomial in wherein log(;c) is a ftmction ojf a dist^ce 

* Li 

! 19 1: 
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a preselected degree of 
of a binary floating point 

floating point representation 
degree polynomial in 

and generate an image by 



^one or in combination, describe 
value of log(x) for a binary floatingpoint 
nfemory utilizing the first degree 

betwjeen a/ and the mantissa. Rather, 



@004 



08/18/0 3 MON 1 6:13 FAX 314^21 5065 



ATLLP 



VIA FACSIMILE (703) 746-7238 



Smith describes that a close approximatioh to the Jogaii hm is obi ained by evaluating log(y)= 
log(aHlog(l-Kay-l)) and that log(x)-klog(2)+log(y), afld Wallscjilaeger describes a spiral scan 
computer tomography apparatus with imiwoved image, 
systems. For the reasons set forth above, Claim 
view of Wallschlaeger. j 



iSiss 




I I , 
Claims 22, 23, and 30 depend, directly or indire^ tly, from 

I • < ' 

the recitations of Claims 22, 23. and 30 are considered 



Claim 15, Applicants submit that depend^t Claims 22| 
Smith in view of Wallschlaeger. ' 



Claims 8, 9, and 29 depend, directly or iidiredtS 

I ^ j i 

recites a method for computing art approjomatioii of d i atural io 

i . > I ' 

steps of "partitioning a mantissa region between 1 and 
precomputing centerpoints a,, of each of the N 



equaHi 



J 



independent Claim 15. When 
a corobir ation with the recitations of 
23, and 2 0 likewise are patentable over 



from ii dependent Claim 31 which 



J|i.r 



partitioning a mantissa region between l.and 2 
precomputing centerpoints a. ofeachoffthe N 
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/ = 0,. . .,7/ -1 ; selecting N sufficiently large so that- 
polynomial in m computes log(w) to within a presele ted degre 
the sub-region, where m isabinary mankssaof abir J yfloatin;; point representation of a 
number; computing a value of log(x) fot; abinajry floaHn 
number x stored in a memory of a computing c^evic© 
wherein log{x) is a function of a distancej^betweln ai a 1 
by using the computed value of idgW'. j 

Neither Smith nor WallscLaeger] con 
a method for computing an approkimatidn of a iiatura 
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ality in :omparison to conventional 
itted 1 3 be patentable over Smith in 



garithm function including the 
into N equally spaced sub-regions; 
spaced sub-regions» where 
each svb-region, a first degree 

e of accuracy for any m within 



representation of a particular 
1 ilizing tl e first degree polynomial in m , 
the maaitissa; and generating an image 



combination, d^cribe or suggest 
iogarithni function including the steps of 
equally f paced sub-regions, 
f spaced ;ub-regions, where 



@005 



05/18/03 MON 16:14 FAI 314^21 5065 



ATLLP 



VIA FACSIMILE (703) 746-7238 



polynomial in m computes 



the sub-regioii, where m is a binary man issa of a 



number, computing a value 



number jc stored in a memory of d comp iting device 



of loJix) 



foi 



a;'ah( theman 



Moreover, neither Smith nor Wal ischlaeeer, COJi sic erdl 



wherein log(x) is a function of a dfetance||betwee(n 
by using the computed value of log(x). 



wi bin a preseleci &d de; 



/ = 0,, , selecting N sufficilehtly 1 urge so that. |p : epch sulp-region, a first degree 

I of accuracy for any m within 
point representation of a 
la binaijy [D6ati|ig[po^t i epresentation of a particular 

t first degree polynomial in m , 
ikissa; and generating an image 



or suggest a method including compxitini la value of 



representation of a particular number x i tored iii U 
first degree polynomial in m , wh< rein Icmx) is i 
mantissa. Rather, Smith describes that aldose 4>1 

li 

evaluating log(y)=-log(a)+log(l+Cay-l))Und thdt 



comparison to conventional systei is. Far the reasons 
be patentable over Smith in view of Wallschlaeger. 



Claims 8, % and 29 depend, 
recitations of Claims 8, 9, and 29 
Applicants submit that dependent 
of Wallschlaeger. 



direi 
ire 

Claim|i 



Applicants respectfully 
claims is not a proper rejection 
would have been obvious to one 
teachings of the Wallschlaeger. 



submit hat the 



SectijQ|i 
Dbvio^sness ca^ot 
of orflinary skill' iii 
More s secific^y^i'di^ 



mep 101 y 



one or in combination, describe 
binary floating point 
omputing device utihzing the 
iunctibn of ^ distance between a,- and the 

the logarithm is obtained by 
og(i>l}=ldlog(2) i-log(y), and Wallschlaeger 
describes a spiral scan computer tomogr|phy ^i)2r^iL wi th improved image quality in 

; Claim 3 1 is submitted to 
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modify Smith according to the 
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103 rejection appears to be basei|oj 
have been picked and chosen in a i al 
combination is impermissible, an< . ifij 
Section 103 rejection be withdrawn. 



support! n{; 



ccmbination 



in rez] fion 



established by combining the teachings 
some teaching, suggestion, or inc< c^ti 
103 rejection appears to be based 
an attempt to arrive at the claiine<. 
close approximation to the logaritim 
that log(x)=klog(2Hog{y), and Wailsfchl|aeger 
tomogr^hy apparatus with impiwel 
Since there is no teaching or sugKstifrn 




dis 



As the Federal Circuit has 
combining references having diffdreri 
Levengood, 28 U.S.P,Q.2d 1300 (jfid. PaK 
must be some suggestion, outside Wf i ^qlicants 
references, and a reasonable expectlat: oii of succ e^ 
based on Applicant's disclosure, 
preset case, neither a suggestion 
reasonable expectation of success ha^b^n sho^. 



jJVa^iO 
ior mtitivatioato' 



For the reasons set forth a|» 
rejections of Claims 8-9, 22-23, 



The rejection of Claims IB-II aid24-25 
over Smith in view of Wallschlaagjeij ani I 



Smith, Wallschlaeger, and W it& m are 
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